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,QWURGXFWLRQ
7KH FRPSOH[LW\ DQG VXEWOHW\ LQ EXVLQHVV GHFLVLRQ ZLOO FDXVH VWUDWHJLF PDQDJHPHQW DV HVVHQWLDO WRRO IRU
RUJDQL]DWLRQ









2Q WKH RWKHU KDQG LQ WKH SUHVHQW FRPSHWLQJ DQG FRPSOH[ HQYLURQPHQW EHLQJ DZDUH IURP DOO DVSHFWV RI DQ
RUJDQL]DWLRQLVYLWDOIRUPDQDJHUV WR WDNHDGHFLVLRQ2SHUDWLRQVKRXOGEHPHDVXUHGDQGWHUPHGDSSURSULDWHO\DQG
FRPSUHKHQVLYHO\7KHVHPHDVXUHVVKRXOGQRWRQO\EHDFFRUGDQFHZLWKWKHRUJDQL]DWLRQFRPPLVVLRQDQGSHUVSHFWLYH
EXW WKH\ VKRXOG DOVREH FRYHULQJ DOO DVSHFWVRI DQRUJDQL]DWLRQRSHUDWLRQ6R IRU DFKLHYLQJ WKLV LPSRUWDQW IDFWRU




7KH UDSLG JURZWK RI LQWHUQDWLRQDO FRPSHWLWLRQV LQ WKH SDVW GHFDGH DV D UHVXOW RI FKDQJHV LQ WHFKQRORJ\ DQG
LQFUHDVH LQSURGXFWVYDULDELOLW\¶ FDXVHGRUJDQL]DWLRQV WR IHHO DQHFHVVLW\ LQ FRQWLQXRXV LPSURYHPHQW RIRSHUDWLRQ
PRUHWKDQHYHU>@
1RZDGD\V RUJDQL]DWLRQV DUH XVLQJ RSHUDWLRQDOPHDVXUHPHQW WR DVVHVV FRQWURO DQG LPSURYH WUDGLQJ SURFHVV LQ
RUGHUWRPDLQWDLQDQGGHYHORSWKHLUFRPSXWDWLRQDOEHQHILWV$PRQJWKHPDQDJHUVILYHGXWLHVSODQQLQJRUJDQL]LQJ
VWDIILQJGLUHFWLQJFRQWUROOLQJFRQWUROOLQJUHTXLUHVDORWWRPHDVXUHDQGHYDOXDWHWKHRSHUDWLRQPRUHWKDQDOO7KH








.H\ SHUIRUPDQFH LQGLFDWRUV DUH RIWHQ XVHG IRU HYDOXDWLQJ WKH SUHVHQW FRQGLWLRQ RI WKH RUJDQL]DWLRQ .H\
SHUIRUPDQFH LQGLFDWRUV .3, DUHGHILQHGEDVHGRQ WKHRUJDQL]DWLRQ VWUDWHJLHV ,QGLFDWRUV DUHQHFHVVDU\ IDFWRUVRI
KXPDQ HVVHQFH WKH\ GHPRQVWUDWH WKH EDVLV RI WUDGH NQRZOHGJH DQG SURJUHVV ,Q RUJDQL]DWLRQV SHUIRUPDQFH
FULWHULD¶V DUH LPSHUDWLYH LQVWUXPHQWV RIPDQDJHPHQW 3HUIRUPDQFH LQGLFDWRUV FDWHU WKH LQIRUPDWLRQ DQG LQGLFDWLRQ
WKDWDVVLVWRUJDQL]DWLRQJHWQRYHOLQVLJKWVPDNHSRVVLEOHWROHDUQDVVLVWLQPDNLQJGHFLVLRQDQGOHWWRDFWWRGHYHORS
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%DODQFHG6FRUHFDUG






ZLWK WKH LVVXHV WKDW FDUULHG RXW LQ WKH SDVW 7KHUHIRUH.DSODQ DQG1RUWRQ UHFRPPHQGHG%6&PRGHO WKDW DOORZV













ILVFDO DVSHFWEXW DOVRQRQ ILVFDO DVSHFW VXFKDV FXVWRPHU LQWHUQDOSURFHVVDQG OHDUQLQJDQGJURZWK LV FRQVLGHUHG
7KHUHIRUH%6&ZRUNVDVDVWUDWHJLFPDQDJHPHQW V\VWHP>@ ,Q VSLWHRI WKHDGYDQWDJHVRI%DODQFHG6FRUHFDUG
WKHUHDUHVRPHGHIHFWVRQPHWKRGRORJLFDOSULQFLSOHVRIWKLVDSSURDFK>@7KHVHGHIHFWVDUHLQWKHPHWKRGWR
EHDSSOLHG LQFRQVROLGDWLQJ%6&YLHZSRLQWVRU WKHSHUIRUPDQFHFULWHULD¶VZKLFKDFWDVGLYHUVHPHDVXUHPHQWXQLWV
XQGHU HDFK %6& YLHZ WKH PHWKRG FDQ EH LPSOHPHQWHG LQ LGHQWLI\LQJ WKH FRQWULEXWLRQ ZKLFK LV PDGH E\ HDFK
SHUVSHFWLYHRQWKHSHUIRUPDQFH>@WKHFRPSDQ\SHUIRUPDQFHLVFDOFXODWHGZLWKDFRPSUHKHQVLYHTXDQWLWDWLYH
DSSURDFKE\SHUWDLQLQJZHLJKWVRUZHLJKWRIWKHSHUIRUPDQFHLQGLFDWRUVXQGHUHDFKYLHZSRLQWDQGWKHSURFHVV>@
6XFK GLVFXVVLRQV KDYH EHHQ FRQFHQWUDWHG LQ VRPH VWXGLHV UHODWHG ZLWK WKH PHWKRGRORJLFDO EDVLV RI %6& DQG
DWWHPSWHG WR SURSRVH DFKLHYDEOH DQVZHUV IRU WKHVH GHEDWHV ZLWK WKH KHOS RI PXOWLFULWHULD GHFLVLRQ PDNLQJ
WHFKQLTXHV>@
5HODWHG:RUN
%DODQFHG6FRUHFDUG IUDPHZRUNKDV EHHQ HPSOR\HG E\:LOOFRFNV DQG/HVWHU >@ WR WKH SDUWLFXODU UHTXLUHV RI
,QIRUPDWLRQ7HFKQRORJ\DVVHWHYDOXDWLRQLQDPDMRU(XURSHDQIHUU\FRPSDQ\)XUWKHUPRUHLQRUGHUWRDLGPDQDJHUV
DSSUDLVH ,QIRUPDWLRQ 7HFKQRORJ\ LQYHVWPHQWV DQG WKH SHUIRUPDQFH RI ,QIRUPDWLRQ 6\VWHP RUJDQL]DWLRQV LQ D
FRPSUHKHQVLYHZD\%6&LVVXJJHVWHGDVDXVHIXOPRGHO
6L[W\ VL[ $XVWUDOLDQ PDQXIDFWXULQJ ILUPV KDYH EHHQ VWXGLHG E\ +RTXH DQG -DPHV >@ RQ WKHLU DSSOLFDWLRQ RI
QRQILQDQFLDO PHDVXUHV QRUPDOO\ IRXQG LQ GLVFXVVLRQV RI %6& GHYHORSPHQW 7KH\ IRXQG WKDW ZLWKLQ WKH VLPLODU
LQGXVWU\ RUJDQL]DWLRQDO SHUIRUPDQFH LV D VHOIUHSRUWHG DSSUDLVH UHODWLYH WR SHHUV 7KHLU FRQVHTXHQFHV UHYHDO D
QRWLFHDEO\SRVLWLYHDVVRFLDWLRQEHWZHHQWKHSUDFWLFHRIW\SLFDO%6&PHDVXUHVDQGDGYDQFHGSHUIRUPDQFH
0RUHRYHU0DOLQDDQG6HOWR>@KDYHVFUXWLQL]HGWKHHIIHFWLYHQHVVRIWKH%DODQFHG6FRUHFDUGLQFRPPXQLFDWLQJ
VWUDWHJLF UHDVRQV DQG KHOSLQJ DV DPDQDJHPHQW FRQWURO WRRO LQ ODUJH LQWHUQDWLRQDOPDQXIDFWXULQJ FRPSDQ\ 7KH\
GLVFRYHUHGHYLGHQFHRIDQLQGLUHFWFRQQHFWLRQEHWZHHQ%6&¶VPDQDJHPHQWFRQWUROWDVNDQGLPSURYHGSHUIRUPDQFH
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8PDVKDQNDUDQG'XWWD>@WULHGWRXVHWKHFRQFHSWRI%DODQFHG6FRUHFDUGDQGDUJXHKRZLWFDQEHDSSOLHGLQ
,QGLDQ XQLYHUVLW\ 7KLV UHVHDUFK EDVHG RQ SUHYLRXV OLWHUDWXUH DQG DSSOLDQFH WKH %6& LQ XQLYHUVLW\ E\ RWKHU
UHVHDUFKHUVSURSRVHV WKLVPRGHORIIHU WKHRSSRUWXQLW\ WR IRUPXODWHDFDVFDGHRI LQGH[HV VKDULQJDQGH[SORLWLQJD
FRPSUHKHQVLYHDQGLQWHJUDWHGIUDPHZRUNIRUIRUHLJQVKDUHKROGHUVDQGIRURWKHUV,QDGGLWLRQSRLQWHGRXWWKLVLVD
KHOSIXOPRGHO WKDWFDQEHDGMXVWHGZLWKVXLWDEOHPRGLILFDWLRQV WR WKHPDQDJHPHQWRIVFKRROLQJ LQ,QGLD LI LWEHD
VFKRROFROOHJHVHOIJRYHUQLQJLQVWLWXWLRQRUSULYDWHRUJDQL]DWLRQ>@


























































































































$ VHW RI SHUIRUPDQFH JRDOV ZKLFK KHOS WKH RUJDQL]DWLRQV WR DFKLHYH WKHLU VWUDWHJLHV FRUUHFWO\ +HUH WKURXJK
PHHWLQJVZLWKPDQDJHUVDQGH[SHUWVDOLVWRIFULWLFDOVXFFHVVIDFWRUVFRXOGEHGHILQHG
6L[WKVWHS5DQNLQJRIFULWLFDOVXFFHVVIDFWRUVDFFRUGLQJWRFDOFXODWHGZHLJKW
$PRQJ WKH LGHQWLILHG FULWLFDO VXFFHVV IDFWRUV IRXU FULWLFDO VXFFHVV IDFWRUV ZKLFK KDYH WKH JUHDWHVW LPSDFW LQ
DFKLHYLQJ WKH VWUDWHJLHV DUH FKRVHQ $V SUHYLRXVO\ PHQWLRQHG ZLWK WKH KHOS RI PXOWLFULWHULD GHFLVLRQ PDNLQJ
WHFKQLTXHVVXFKDV,$+3DQG,,7236,63ULRULWL]DWLRQIDFWRUVPLJKWEHGRQH
x 3ULQFLSOHVRI$QDO\WLFDO+LHUDUFK\3URFHVV*URXS
$QDO\WLFDO +LHUDUFK\ 3URFHVV LV RQH RI WKH PRVW FRPSUHKHQVLYH V\VWHP LV GHVLJQHG WR PDNH GHFLVLRQV ZLWK
PXOWLSOHFULWHULDEHFDXVHWKLVWHFKQLTXHSURYLGHVWRIRUPXODWHWKHSUREOHPDVDKLHUDUFKLFDODQGDOVRFRQVLGHUYDULRXV





7236,6 WHFKQLTXH IRU RUGHU SUHIHUHQFH E\ VLPLODULW\ WR DQ LGHDO VROXWLRQ PHWKRG KDV EHHQ SUHVHQWHG >@
7236,6LVDPXOWLSOHFULWHULDPHWKRGWRLGHQWLI\VROXWLRQVIURPDILQLWHVHWRIDOWHUQDWLYHV7KHEDVLFSULQFLSOHLVWKDW
WKH FKRVHQ DOWHUQDWLYH VKRXOGKDYH WKH VKRUWHVW GLVWDQFH IURP WKHSRVLWLYH LGHDO VROXWLRQ DQG WKH IDUWKHVW GLVWDQFH
IURPWKHQHJDWLYHLGHDOVROXWLRQ>@
6HYHQWKVWHS5DQNLQJRI%DODQFHG6FRUHFDUGDFFRUGLQJWRFDOFXODWHGZHLJKW







$V WKH WDUJHWV ZHUH GHWHUPLQHG LW LV QHFHVVDU\ WR GHILQH DQG VHOHFW LQGLFDWRUV IRU VHQVLQJ DQGPHDVXULQJ 7R
GHILQHRUPHDVXULQJWKHLQGH[VRPHFULWHULDVKRXOGEHFRQVLGHUHG.DSODQDQG1RUWRQHPSKDVL]HWKDWQRWWRRPDQ\









$W WKLV VWDJH IRU LGHQWLI\LQJ DQG FDOFXODWLQJ WKH 3HUFHQWDJH RI DFKLHYLQJ JRDO IRU HDFK LQGLFDWRU LQLWLDOO\
TXDQWLWDWLYHDPRXQWVRIHDFKRIWKHLQGLFDWRUVLQWKHFXUUHQWDQGLGHDOVROXWLRQLVFROOHFWHGDQGPHDVXUHG
7KLUWHHQWKVWHS7KHHIILFLHQF\DQGVFRUHRISHUIRUPDQFHLQGLFDWRUV





















665 Neda Jalaliyoon et al. /  Procedia Technology  12 ( 2014 )  659 – 666 
$VWKHUHLVGLIILFXOW\LQDOORFDWLQJZHLJKWDJHWRGLYHUVHSHUVSHFWLYHVDQGPHDVXUHVLQ%DODQFHG6FRUHFDUGPRGHOD







3RZHUIXO FRQFHSW LQ WKH WUDQVODWLRQ DQG LPSOHPHQWDWLRQ RI RUJDQL]DWLRQ VWUDWHJLHV WR VWULYH IRU WDQJLEOH WKH
RUJDQL]DWLRQ VWUDWHJLHV DFURVV WKH RUJDQL]DWLRQ  &UHDWH D VQDSVKRW RI SDVW DQG SUHVHQW VWDWXV DQG WUHQGV DQG
SRVVLELOLW\RI IRUHVLJKW WKHDIIDLU OLQNLQJYDULRXVJRDOV WKURXJKFDXVH DQG HIIHFW UHODWLRQVKLSV (DV\ WRSULRULWLHV
DFWLYLWLHVSURFHVVHVDQGRUJDQL]DWLRQDOWDVNVDOLJQLQJWKHZRUNHUVWRJHQHUDOREMHFWLYHV(QKDQFHGDVVRFLDWLRQDQG
DWWHQWLRQ WR WKH VWUDWHJ\ WKHUHIRUH WKH LPSRUWDQFH RI XVLQJ WKLV PRGHO LQ RUJDQL]DWLRQDO HQYLURQPHQW ZLOO EH
VSHFLILHG
$VLWKDVEHHQVKRZQGHVLJQLQJ%DODQFHG6FRUHFDUGLVLQFOXGHGWKLUWHHQVWHSVQDPHO\IRUPDWLRQRIZRUNWHDPV
GHYHORS D PLVVLRQ DQG YLVLRQ VWDWHPHQW FRPSLOLQJ VWUDWHJLF REMHFWLYHV LGHQWLI\LQJ DVSHFWV RI WKH EDODQFHG
VFRUHFDUG GHILQLWLRQ RI FULWLFDO VXFFHVV IDFWRUV UDQNLQJ RI FULWLFDO VXFFHVV IDFWRUV UDQNLQJ RI%DODQFH 6FRUHFDUG
DVSHFWV VHWWLQJXSH[HFXWLYHSURJUDP VHOHFWLRQRI LQGLFDWRUVGHVLJQLQJVWUDWHJ\PDSSULRULWL]DWLRQ WKH LGHQWLILHG
LQGLFDWRUFDOFXODWLRQRIWKHSHUFHQWDJHRIJRDODQGWKHHIILFLHQF\RISHUIRUPDQFHLQGLFDWRUV
)XUWKHUPRUH WR LPSOHPHQW WKHSURSRVHGPHWKRGRORJ\SULRULWL]DWLRQPHWKRGVDQGWHFKQLTXHVVXFKDV$+3DQG
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>@/HXQJ/&/DP.&&DR',PSOHPHQWLQJWKHEDODQFHGVFRUHFDUGXVLQJWKHDQDO\WLFKLHUDUFK\SURFHVVDQGWKHDQDO\WLFQHWZRUNSURFHVV
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±
>@/LSH0*6DOWHULR6$QRWHRQWKHMXGJPHQWDOHIIHFWVRIWKH%DODQFHG6FRUHFDUG
VLQIRUPDWLRQRUJDQL]DWLRQ$FFRXQWLQJ2UJDQL]DWLRQVDQG
6RFLHW\±
>@/LX3'X=(FRPPHUFH3HUIRUPDQFH$VVHVVPHQW5HVHDUFK%DVHGRQWKH'67KHRU\DQGWKH%DODQFHG6FRUH&DUG0HWKRG,QWHUQDWLRQDO
6HPLQDURQ)XWXUH,QIRUPDWLRQ7HFKQRORJ\DQG0DQDJHPHQW(QJLQHHULQJS
>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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